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TISSl'E COMPART'\1E:\TS OF T il E SKI'\ LESIO::'\ OF PSORIASIS· 
Prnlu~l' amount~ ul ~rates nmtinuou~ly o;hed 
lrom le;.ion., ul p!<orHI~•~ ha\l' lol'U!<ed attention 
on thE' l'pidermnl t•urnpnnent of the lesion. and 
mo!'.t rc ... t>arch on t hl' dlsl'B'-l' to d11tt> hru. been 
dune un thE' epidermal t·omJ>onent Tht> acct>n· 
tuated epidt>rmal prolileration ha~ provided the 
hu>-i'- lor the ratiunnle that treatment with phar-
maculngi'· agents rc ... traininj! replicntiun ol epi· 
dNmal cPII>- alcmp m11y he ,uflicient to control th<> 
lesion ~atisfal·tonh, and this !'till mav be ac· 
r!'ptt>d ns rt>asonnhh• 
On thl' other hand. the skin l<·sion is nut unlv ol 
tlw epidermis but i" t·nmpri,~·d ut several distinrt 
t i!-sUe t·ompart mc•nb in which nbnormulit ies ul 
form and functwn an• clearly idt•ntllulble. It rna\ 
he mc1rl' reasonobl<• therelon• w propose that 
hetter h: ... wn nmtrol mil!ht hl' nrhie,ed with phar· 
muculoldr SJ!ents tu re:.tnre toward normal the 
form and !unction of nlll·umpart men h. 
That this conlcn•nce ha" a dirt·cted interest in 
the ;.uhjecl o! contrub ul cell gru\\lh h. ol cour.:.t· 
so intended. for it i!oo the ll.'ature nl hyperplasia 
that churacter17l'S tht> ahnormnlity in all tis!>ut• 
cnmpart rnent,... i.e. epidermal. dermal , vn.;culnr, 
lympho·rctit1Jlar, und pcrhap~ other~. The uni · 
fyan~ lcatureul J(rcmth will he ~l· rutinized tu:.oml' 
extent Ill the nmlt•rt>nrl' h\' sril'ntists who are 
quite familiar with psoriasi~ and ~ril'ntists who 
may nut he quit<• -.u lamiliar 'Aith the diseasr 
Hopefully as a re:.uh ul the ronferenre. more ~fl· 
l.'ntisb in the tuturt• nor only will ha\'e a better 
lamiliaritv with tlw thsem>e hut because of th1" 
will cont;ibute new informRtl!)n and insights on 
the disl.'ase leadm~ tolls control. 
To providt> snnH· harkl(rnund on the skin lesum 
of psuriusi., which rna-. facilitate discu~sion the 
fnllm,inJ! :-ummary nll·urrent \'iews un the naturt• 
of ti~sue event;. pn·,·niling in the le~iun is gi .... en 
Ep1dermal Replication Rate 
Then.• is no douht that rate nl epidermal repli-
t·at ion in p. .. uriasi-. i;. va;.tl~ nn:{')eratffi beyond 
normal, but unrt>snhed at present ure: ( 11 tht· 
clel(Tee nf nl·celeration and t21 the mE'ans by which 
excesstn• replicnt iun comes about. 
Measurement nt transit time ul t·ell., from the 
basal layer tn till' skin -;urfact• has ,;hnwn that 
wherpas thb. normally i;. appruximatcly 28 day ... 
in lesions of psorin-.is it 1-. ns .;hnrt as :4-1 days (II. 
From mitotk rmull in~ and hh.to~cometric anal -
ysis made d1rectl-. nn hiop~~ -.pecimen!'.. it was 
early cnncludccl thnt the means by which acceler 
ated proliferation ot'curs in psntla..;is is by expan 
'-Wn ol the pupulat um ol l(ernunauve t·ells pn 
marily, \vith little· or no shortening of the mitotk 
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cycle nl pmlifcrat ing ha ... al cc•ll .... (:?). Later data 
lrom kinetit' analy-.es hn-.t•d on autoradiographic 
stud1es usinl{ 1n t'I! 'O lnheling of epid{'rmal cells 
were interprl'ted u-. irulii'Uting thot n ten told or 
more shortening ul the mitotic (")"ell• ol epidermal 
cells occur ... in psnriasis l ~il . It either ot the:-e esti-
mates is t·orrect. epidermal rrll product inn ap· 
proaches at least a ten told incrense beyond 
normal. it hnth are t•orrel't the •m·reast> ap-
proach('~> 100 fold . Recent una)y;.i~ of the lenl{th nl 
the mitnti<· t·yde nf epicll'rmul cell" from normal 
and psorias ., Ill tls,..uc ru It urt· has howe\ er md i-
<·ated thl're .,. no dil!en•nre in the length of the 
m1totic ndt· hee puper hy Fluxmun unci Chopra 
m thh. monol{raphl The stntus ul whnt ac tually 
prevails m rel(nrcl to lht•st• o;.pecb u! epidermal 
cell replicatiun in vit·o lhE'retore i" not immedi-
ately agreed Uf)(lll, 
The lorcgoinl( qut>st inn .. not \\ithstanding. it is 
rather appart>nt that arrclt•ratiun nf t•ell replica-
tion frum normal to that in a fully t'Xpre ... sed le· 
sion of p!-urinsis i... nut achievl'd in sinj!le 
quantum lt:'ap, and andllury question!' sur-
munding thl.' prure.ss nl graduation trom the lower 
lt>vel ul mitot it• bcha\'ior to the hight>r mil!ht he 
prohwhly lr><!kccl ot. 
We hU\l' preliminarily t·xplored thi" hy hi .... tn· 
logic analysis of incipit•nt J)\IJH'tatl' lesions. i.e. 
the earlit>'>t clinicall\' recogm1ahle le-.inn"' 
emerl!inl{ within areas nl dinicallv normal ap-
peannl{ skin (·II In such lrsinn~ . 1- 2 mm m diam-
eter. mitotic frequent'v (pt•r unit length of surface 
epidermis) grndualh inrrc·n"e" from the penphery 
toward n central fnt·u .... and rather preclpllnusly 
reache ... u high peak at tht' very rentl'r. lnspectwn 
of 1hi.., pattern of in<"rt·a..,l' in mitosis ... uggests 
that inlluent·r, accelerating mitosi .. are exerted 
throughnut these early ltosiun .... with maximal ex-
pressiOn central!\ R~ similar analysis of larger 
plaques, enlurl(ed hy centripetal spread. the pat-
tern ut peak mltu.,•s I!- tuund to h(• at the very 
margms nt thl• leswns: in (~ntral port inn.;; of such 
plaque~ mitotit· lrequent·y i~ vnriahly hut <.uhstan-
tially hil{her than in normal appearin_g !>.kin, 
thou~th not a" high a ... tht• pl'ak trequl'ncy fnund nt 
the marl(ins. 
Gradient and / 1attern., of Ep1dermal Cell Matura-
tion 
In all strntilied ,quamous epithel:a. a charac 
tenst1c grudll'llt of mnt urat wn 1s 1denufiable 
wherein nhsence of mitotic expression in cellular 
le\els ahm:e the hn<~al Inver nre correlated with 
chanf!es w11h1n r{'ll". ~1gn" nl matunty which are 
max1mal at the 1ime the rdls are shed frum the 
surface Degrees nf kl'rllt inizat 1on occur, nne 
measure nf \\hich is tht· nn·umulntum ot wnolila-
ment.;, huncllt>s of fibrous protein . While in some 
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nurmal mucosal epithelia. e.~. estrogenic vagmal 
mucosa lfil and the retromular pad m the mouth 
(61, a compact stratum corneum w1th loss of cell 
nuclei 1s formed in the absence of a !.tratum l{ran-
ulosum between the stratum corneum and 
stratum spmosum, such a Circumstance never 
occu rs an the normal cutaneous epidermis, where 
keratinization (orthokerat inizauon) is always as-
sncaated wnh a stratum granulosum, and the ab-
sence ot a stratum granulosum ts always a!'so-
caated Y.ith retenuon of cell nuclei 10 the stratum 
corneum ( parakera tosisl \Vhether or not the 
stratum granulosum itl'elf pro' ides barrier prop 
crt ies to the epidermis. the presence nl a stratum 
~ranulosum is equated with epidermal impermea-
hilitv and its absence with epidermal permea-
bilitv. Some biochemical charactenstics of kerato-
hyal-in granules are known (il. The role played by 
the stratum granulo~um in the epidermal 
el'onom\ however is still quit£> unknown, and ih 
possible rnle can be only speculated upon on the 
basis of associated correlatiOns. A lew other asso-
Ciated cMrelations. in addition lt> the above, are 
known whach may be important w our percep-
t HlnS ol psoriasis. 
. 
Patte rns of the presen<·e a nd absen ce ol the 
s1ratum l{rnnulosum found 10 the histologic anal-
ysis ol psonasis lesions alluded to earlier (.t) are 
rather distinctl\e, both m early mc1p1ent lesions 
and m chrome plaques. In the lormer. the 
stratum granulosum 1s found to he progress1vel~ 
thickened from the periphen of the les1on toY.ard 
the center, to a degree parallt'linl( the increasmg 
frequency ol epidermal mitoses. and reaches max-
Imal thickness in a paracentral wne. Centrally 
however where epidermal mitusl!i abrupt!\· 
r£>aches ~t'ak frequency. w1t h corresponding ab-
ruptnes.., the stratum J!ranulosum no lonl{er •~ 
present at all. Re-estahlishment of the stratum 
granulosum 1s found in t·entral port 1ons ol chron.lc 
plaques Yohere it is often thicker than normal m 
a;.soclatwn with sub-max1mal ep1dermal m1tot1c 
lrequl'n<'les. In chmcall\ resolving Je.,lons ol. P~'.' ­
riBSIS followmg therapeutic use ol an11m1tutlc 
drug~. !ormation of distinctly thit·kened ~tratum 
granulo;.um is promment ll'll. 
Rather meager inlormat 1on ex1st!oo on the ~~a tun·. 
of influences inducing pre~;Pnce nr t htckenml{ ol 
the stratum granulosum. Topical applicatiOn of 
podoph' lim to the buccal mucosa of ma.n can 
mduce formation of keratohyalin granules m thts 
site whNl' such are normal!\ ab~ent (91. Tram. -
plantat 1110 of normal mucosa from the mouth to 
skm s1te!oo also ha!> been shm'n Ill mduce lnrma -
1 11m of keratohyalin granulE's I I 0) Tnp1cal appli -
cation ol vitamin A acid to lesion!> ul psoria~is ha;. 
been rt•<·en t l v observed to provoke fur ma I ion of a 
l{reath thickened ,tratum l{ranuJu,um. whach i~ 
assowlt E'd also with climcal imprmement of the 
lesions t Ill 
Thus, chanl(es m the :-.tratum l{ranulosum ap· 
pear mtlmatel) al>sociated \\lth nther event~ _ ~n 
the ep1dermis. The role of this la~·er. and ">peclfl-
cnllv that of keratohyalin j!'ranules p£>r se. need 
further attention. 
l1ermal Hyperpla~>~a 
A participating role of the dermis appean- es-
sential lor epidermal hyperplasta and heightened 
epadermal cell replication m po.oriasb. A clinical 
lt'sion does not and cannot occur in the absence of 
dermal cooperation Thi!> concluswn I!> based on 
several pieces of endence 
Htstogeometric measurements made on lesions 
ul psoriasis ha,·e shown that upward enlargements 
of dermal papillae simultaneoush occurs w1th 
ep1dermal thickemng, that the 1ncrease in volume 
or the thickened epiderm i!> is paralleled by a pro-
portionate mcrease in volume of dermal papillae. 
and that the elongation ol the epidermal-dermal 
interface perm its an average three fold increase. 10 
linear bed for germinntivt' basal cells wh1ch 
permit an equ1valent expan!>IOn of the ~ermma 
tl\e cell population per unit area ul surface epa 
dermis 121 A second piece of evidence is provided 
h\ the clinical obsenauon m patients w1th ~ener 
aii1ed p~onas1s and who have lineae atroph1cae. 
nreas of skin where dermal a trophy occurs a~ 
"stretch marks' ' : in such patients lesions of p!ln 
rias1s fall to appear in these areas of dermal 
atmphy 191. Thirdly. expenmental destruction of 
dermal pap1llae in lesion~ of pscma!-.is h:v means ol 
pas~m~ a line scalpel subepidermnlly and h:. 
other physical means is followed b~ complete res-
olution of the psoriasll:> lcl>iOn in the sHe so mter-
fered with 191. Such e' idence indicates that 
dermal hyperplasia at least physicnllv facilitates 
ep1dermal h~ perplasm, the latter be1ng the sme 
qua non for the produ~t ion o!'yrofuse am?u.nts ol 
sl·ales. Whether •·psonagcnac lactnrs resadmg 10 
the ep1dermis initiate the dermal response. 
whether the re\ ero,£' happens. or whether pson-
agenic factors in the gt'ncral ti:;sue env1ronment 
mniate both a re onh speculaliH' at present. 
Howe,er. lmm tht' s tandpoint of poss1ble les1on 
control hnding answer~ to these question:; mav 
not be required for if de rmal crmnecti\e tisliue 
proliferation i::. es~enual lor the existence of a le-
sum of psoriasis. a direc t .,earch for pharmat·o-
logic al{ent~ to reo.train or rever::.e cunnt'ctlvt' 
tlssut' hvperplasia mil(ht be re"arding. 
Va:;cular Prol1{erat wn 
Tht' fact that lesH>OS or psoriasi!. ore clinical\\ 
en thematous prondes gross endence of \'ascular 
dilation l'hts ~~ readily confi rmed m routine ha!<-
wlol{ic preparations where vessel:> are measu r~bl~ 
dilated se\·eral diameters beyond normal. Hlsto-
loglcall~. elongation of 'esse Is as readily con -
firmed smtt' the~· course the length nl 1he \'astl) 
extended dermal pap11l8l' Ultrastructural visuali-
zation of vessels in a clm1cal varien t of p"'onas1s 
(\'on Zumbuschl reveals vascular wall;.. to be dis-
unctlv nbnormal t l:!l (See 111so paper by Bra\ -erma~ m thl>' monograph.! 
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While the possible role played by the subepi-
dermal \·asculature in promoting or sustaining 
le!'tons of psnnasts it> unclear. it might be specu-
lated that a role c-onducive to eptdermal hyper-
plasia rna~ exist, perhap>- comparable to the role 
vru;culature plays in facilitating tumor growth 
(see paper by Folkman in th is monograph) . 
Inflammatory Cellular Re.,pon..~e 
That a subepidermal cellular infiltrate regularly 
occur-; in psoriasis i>- common knowledge. but as 
with similar inllltrates in other lesio ns accompa-
nied by inflammation, 11 has been given pas!'ing 
reco1!J1ition unl~. \\'hether cells of the inl1ltrate 111 
psoriasis :.imply reflect events m the lesion or 
perform a function implementing the lesion has 
not been explored to date . The fact that steroidal 
anti-inflammatory drugs. administered toptcally 
or systemically. are among the most effecti'e 
remedies for psoriasis today perhaps should 
prompt some funher studies m this regard. 
In summa!), the lesion of psoriasis is t•omprised 
of !;everal t issue com part rnents in whil·h accen-
tuated growth responses are apparent. Participa-
tion of each compartment would seem likely for 
lesions to be fully expres::.ed. Hopefully this con-
ference will provide a st i mulus for further work to 
identify s pectfic cont rols that may be applied to 
restrain these grov.th responses in this disease. 
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